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SYSTEM FOR MONITORING OPTICAL OUTPUT/WAVELENGTH 



Field of the Invention 

5 The present invention relates to an optical communication 

system device; and, more particularly , to a system for 
monitoring an optical output /wavelength of a laser source in a 
wavelength division multiplexing (WDM) system. 

10 Description of the Prior Art 

In an optical communication system, there is a demand to 
reduce a cost for a unit data transmission in order to spread 
an optical communication network over a unit subscriber. To 

15 meet the demand fundamentally, there has been introduced a 
high-speed transmission system or a multi-channel transmission 
system, for maximizing a transmission capacity through a 
single optical fiber. 

However, in the multi-channel transmission system, since 

20 there is a limitation of a bandwidth that an exemplary optical 
fiber enables to receive various channels, a reduction of a 
channel space is an easy solution in order to broaden the 
transmission capacity. For instance, a multi-channel 

technique has been developed to reduce the channel space from 

25 200 GHz to 100 GHz, and further to 50 GHz. Furthermore, researches 
for a next generation multi-channel transmission system have 
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been conducted to reduce the channel space to 25 GHz and so far 
as to 12,5 GHz. 

Meanwhile, as the channel space is narrower and narrower, 
it is more important to minimize a signal noise between 
5 channels. That is, it is required to control a signal 
wavelength for each channel accurately and reliably to 
minimize the signal noise. However, even if a distributed 
feedback laser diode (DFB LD) is used for overcoming the above 
problem, i.e., the signal noise, the DFB LD has still the" 

10 limitation to be applicable for the multi-channel transmission 
system having the channel space of less than 100 GHz. 

In order to address the above problem and to secure a 
reliability of the wavelength for all the light sources, there 
has been developed a wavelength stabilizing technique. 

15 Furthermore, in a dense wavelength division multiplexing 
(DWDM) system, it is important to control the wavelength 
flexibly for mutually exchanging signals between the channels. 
To meet the demand, a wide tunable laser is currently utilized 
in which the wavelength itself is changed flexibly across the. 

20 broad bandwidth to be fixed to a desired channel. Therefore, 
the wavelength stabilizing technique becomes an essential one 
in a tunable laser module. In addition, the wavelength 
stabilizing technique for monitoring the broad wavelength band 
having shot channel space is required lately. 

25 The conventional wavelength stabilizing technique is 

mainly used for the single wavelength. But, in order to apply 
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the multi-wavelength stabilizing technique for the multi- 
channels, it is effective to utilize a technique employing a 
periodic transmission spectrum characteristic of an etalon up 
to date. Generally, a beam splitter is additionally used in 
5 the technique employing the etalon, in order to divide a laser 
beam into two portion of which one is used for monitoring an 
optical output and the other is used for monitoring the 
wavelength. As a result, it is too large for a wavelength 
stabilizer to be integrated in a single optical module 

10 together with the beam splitter. Moreover, in case of 
fabricating the wavelength stabilizer separated from the laser 
source, it is very important whether it is dependent upon a 
polarization characteristic from the optical fiber or not. 
Furthermore, in order to align the transmission spectrum of 

15 the etalon near to a target channel and concurrently to 
monitor the broad bandwidth, it is indispensable to align 
accurately the etalon with respect to an incident light. 
After all, it is necessary to align a photodiode while 
monitoring photocurrent . 

20 Referring to Fig. 1, there is shown a schematic view 

setting forth a conventional apparatus for monitoring optical 
output /wavelength . 

In Fig. 1, the apparatus for monitoring the optical 
output/wavelength includes a laser source 101, a collimator 

25 102 for adjusting a divergence angle of a laser beam generated 
at the laser source 101, a -beam splitter 104 for splitting the 
laser beam collimated through the collimator 102, a first 
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photodiode 103 for monitoring an output intensity of the laser 
beam outputted from the collimator 102, an etalon 105 for 
filtering the laser beam transmitted through the beam splitter 
104, and a second photodiode 105 for monitoring the wavelength 
5 outputted from the etalon 404. 

In the conventional apparatus for monitoring the optical 
output/wavelength, however, as the channel space is reduced, 
the etalon 105 becomes lengthened. What is more, the use of 
the beam splitter 104 makes the apparatus for monitoring the 

10 optical output/wavelength to be hardly integrated within a 
small area of an optical device. 

Besides, the conventional apparatus for monitoring the 
optical output/wavelength suffers from another shortcoming 
that it is difficult to utilize the optical output effectively 

15 in case of a passive optical alignment. On the contrary, in 
case of an active optical alignment while monitoring the 
signal, there is a disadvantage that there are required lots 
of times to assemble optical parts. Especially, in order to 
obtain the transmission spectrum of the etalon 105 having the 

20 channel space which is demanded for the WDM system, it is 
necessary to assemble the etalon 105 with respect to an 
optical axis of the laser source 101. But, whole the optical 
parts are individually assembled and aligned in the prior art, 
whereby it is difficult to achieve the desired spectrum of the 

25 etalon 105 in the long run. 
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Summary of the Invention 



It is, therefore, an object of the present invention to 
provide a system for monitoring an optical output /wavelength 
5 for use in a wavelength division multiplexing (WDM) 
transmission system by fabricating an etalon and photodiodes 
as an integrated structure. 

In accordance with one aspect of the present invention, 
there is provided a system for monitoring an optical 

10 output/wavelength of a laser source, including: a laser source 
control unit for controlling the laser source; an 
optical/wavelength monitoring unit for monitoring an optical 
output/wavelength of the controlled laser source; a TEC 
control unit for controlling a thermo electric cooler (TEC) in 

15 order to constantly maintain the laser source of the optical 
output/wavelength monitoring unit to have a specific 
temperature; a temperature control unit for controlling a 
heater and a thermistor to set an etalon to a specific 
temperature, wherein the- heater is attached on the optical 

20 output/wavelength monitoring unit and the thermistor is 
attached on the heater; a comparison unit for comparing the 
optical output signal and the wavelength signal, each of which 
is monitored by the optical output /wavelength monitoring unit; 
and a processing unit for comparing values of the compared 

25 signals with a preset value to control an input current or a 
temperature of the laser source. 

In accordance with another aspect of the present 
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invention, there is provided an apparatus for monitoring an 
optical output/wavelength, including: a laser source for 
generating a laser beam according to a control signal 
outputted from a laser source control unit; a collimation unit 
5 for adjusting a divergence angle of the laser beam outputted 
from the laser source; an optical output monitoring unit for 
sensing an intensity of the laser beam outputted from the 
collimation unit; a filtering unit for filtering the laser 
beam outputted from the collimation unit; an optical 

10 wavelength monitoring unit for sensing the wavelength 
generated from the filtering unit; a first mounting unit for 
mounting the optical output monitoring unit; a second mounting 
unit for mounting the optical wavelength monitoring unit; an 
alignment unit for aligning the optical output monitoring 

15 unit, the filtering unit, the optical wavelength monitoring 
unit, the first mounting unit and the second monitoring unit 
and for minimizing a heat conducted from a heater to the 
optical output monitoring unit, the filtering unit, the 
optical wavelength monitoring unit, the first mounting unit 

20 and the second mounting unit in sequence, the alignment unit 
having a metal pattern to process an electric signal; a 
heating unit for changing a temperature of the filtering unit; 
and a temperature sensing unit for sensing a temperature of 
the heating unit, to thereby control the temperature of the 

25 filtering unit. 
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Brief Description of the Drawings 



The above and other objects and features of the present 
invention will become apparent from the following description 
5 of the preferred embodiments given in conjunction with the 
accompanying drawings , in which: 

Fig. 1 is a schematic view setting forth a conventional 
apparatus for monitoring an optical output/wavelength for use 
in a wavelength division multiplexing (WDM) transmission 
10 system; 

Figs. 2A to 2C are schematic views setting forth an 
apparatus for monitoring an optical output /wavelength in 
accordance with a first preferred embodiment of the present 
invention; 

15 Fig. 3 is a schematic view setting forth a system for 

monitoring an optical output /wavelength in accordance with the 

present invention; 

Fig. 4 is a schematic view setting forth an apparatus for 

monitoring an optical output /wavelength in accordance with a 
20 second preferred embodiment of the present invention; 

Figs. 5A and 5B are schematic views setting forth an 

apparatus for monitoring an optical output /wavelength and a C- 

shaped structure in accordance with a second preferred 

embodiment of the present invention; and 
25 Fig. 6 is graphs setting forth a spectrum characteristic 

of the optical output /wavelength monitoring system in 

accordance with the present invention. 
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Detailed Description of the Preferred Embodiments 

Referring to Figs. 2A to 2C, there are shown schematic 
5 views setting forth an apparatus for monitoring an optical 
output/wavelength monitor for use in a wavelength division 
multiplexing (WDM) transmission system in accordance with a 
first preferred embodiment of the present invention. 

In Fig. 2A, the apparatus for monitoring the optical 

10 output/wavelength includes a laser source 210 for generating a 
laser beam, a collimator 220 for adjusting a divergence angle 
of the laser beam, a first photodiode 230 for monitoring an 
output intensity of the laser beam transmitted through the 
collimator 220, an etalon 240 for filtering the laser beam 

15 outputted from the collimator 220 and a second photodiode 250 
for monitoring a wavelength of the laser beam outputted from 
the etalon 240. 

The' first photodiode is disposed at a predetermined 
location so that a portion 231 of a collimated laser beam 

20 passing through the collimator 220 is used for monitoring the 
output intensity of the laser beam. On the other hand, the 
other portions of the collimated laser beam, not shielded by 
the first photodiode 230, are transmitted through the etalon 
240 and are inputted into the second photodiode 260, to 

25 thereby monitor the wavelength of an outputted signal. 
Herein, it is noted that the shielded portion by the first 
photodiode 230 is substantially less than 50 % with respect to 
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the total laser- beam. Therefore, it is not required a 
supplementary apparatus for splitting the laser beam in the 
present invention so that it is possible to miniaturize an 
optical module. 

5 Referring to Fig. 2B, there is .shown a schematic view 

setting forth the first photodiode 230 depicted in Fig. 2A in 
accordance with the present invention. 

In Fig. 2B, the first photodiode 230 for monitoring the 
output intensity has a light-receiving part 232 therein. In 

10 detail, the light-receiving part 232 plays a role in receiving 
the laser beam and converting a received laser beam into a 
photocurrent, wherein the light receiving part 232 is aligned 
to receive predetermined portions of the incident laser beam 
with a circular or an ellipsoidal cross section. In 

15 particular, it is preferable that the light-receiving part 232 
having a rectangular shape should be disposed at a location 
within 100 fM from one side of the first photodiode 230. 
Alternatively, the light-receiving part 232 can be fabricated 
in a hemi-circular or a hemi-ellipsoidal shape. In this case, 

20 one side of the light-receiving part 232 should be also 
disposed nearby one side of the first photodiode 230. 

However, since there are lots of times and endeavors to 
separately align the first photodiode 230, the etalon 250 and 
the second photodiode 260, it is necessary to fabricate an 

25 integrated structure provided with the etalon 250 and 
photodiode blocks, which will be described in detail in Fig. 
2C. 
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Referring to Fig. 2C, there is shown a schematic view 
setting forth the apparatus 200 for monitoring the optical 
output/wavelength monitor having the integrated structure of 
the etalon and the photodiodes therein in accordance with the 
5 first preferred embodiment of the present invention. 

In Fig. 2C, the apparatus 200 for monitoring the optical 
output/wavelength includes the laser source 210, the 
collimator 220 for adjusting a divergence angle of a laser 
beam generated at the laser source 210, the first photodiode 

10 230 for monitoring an output intensity of the laser beam 
outputted from the collimator 220, the etalon 240 for 
filtering the laser beam outputted from the collimator 220, 
the second photodiode 250 for monitoring the wavelength 
outputted from the etalon 240, a first metal-patterned ceramic 

15 mount 260 where the first photodiode 230 is attached, a second 
metal-patterned ceramic mount 280 where the second photodiode 
250 is attached and a flat 270 for minimizing a heat conducted 
from a heater (not shown) to a plurality of parts. Herein, 
the flat 270 has two patterns on both surfaces, of which one is 

20 used for aligning the plurality of parts in the apparatus 200 
for monitoring the optical output /wavelength and the other is 
used for processing an electric signal. In detail, the flat 
270 has electrodes for the first photodiode 23.0 and the second 
photodiode 250, wherein the electrodes are interconnected 

25 through the pattern, which is not shown in the drawing for the 
sake of convenience. That is, in the present invention, since 
there is employed a conductive holder for the flat 270 to 
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monitor photo-current from the first and the second 
photodiodes 230, 250, each optical part is optically aligned 
as an integrated structure in the apparatus 200 for monitoring 
the optical output /wavelength . 
5 Meanwhile, the first and the second metal-patterned 

ceramic mounts 260, 280 have same heights as that of the 
etalon 240 in Fig. 2C. The apparatus 200 for monitoring the 
optical output /wavelength is disposed on a thermo-electric 
cooler (TEC) with the laser source which will be more 

10 illustrated in Fig. 3. Herein, the laser beam outputted from 
the collimator 220 can be divided by the beam splitter, if 
necessary, so that a predetermined portion of the laser beam 
is used for monitoring the optical output /wavelength and the 
other portion is used for an optical transmission signal. 

15 Referring to Fig. 3, there is shown a system for 

monitoring an optical output /wavelength in accordance with the 
present invention . 

In Fig. 3, the system for monitoring the optical 
output/wavelength includes a laser source controller 350 for 

20 controlling a laser source 301, an optical output/wavelength 
monitor 300 for monitoring an optical output /wavelength of the 
laser source outputted from the laser source controller 350, a 
TEC controller/temperature monitor 330, a temperature 
controller 320, a comparator 360 for comparing the optical 

25 output signal with a wavelength signal which are monitored at 
the optical output /wavelength monitor 330 and a microprocessor 
340. Herein, the TEC controller/temperature monitor 330 plays 



11 



a role in controlling the TEC in case of keeping a temperature 
of the laser source to be constant. Alternatively, if it is 
not necessary to control the temperature of the laser source, 
the TEC controller/temperature monitor 330 serves only as a 
5 temperature monitor for monitoring an exterior temperature of 
the optical output /wavelength monitor 300. 

Furthermore, a heater 308 and a first thermistor 309 
attached on the heater 308 are controlled by the temperature 
controller 320 so that the etalon has a constant temperature. 
10 The microprocessor 340 plays a role in comparing the signal 
compared at the comparator 360 with a preset value and 
controlling an input current or a temperature of the laser 
source 301. 

In detail, the optical output /wavelength monitor 350 
15 includes the laser source 301, a collimator 302 for adjusting 
a divergence angle of a laser beam generated at the laser 
source 301, a first photodiode 303 for monitoring an output 
intensity of the laser beam outputted from the collimator 302, 
an etalon 304 for filtering the laser beam outputted from the 
20 collimator 302, a second photodiode 305 for monitoring the 
wavelength outputted from the etalon 304, a first metal- 
patterned ceramic mount 310 where the first photodiode 303 is 
attached, a second metal-patterned ceramic mount 311 where the 
second photodiode 305 is attached, a thin film heater 308 for 
25 varying the temperature of the etalon 304/ a flat 306 for 
minimizing a heat conducted from the thin film heater 308 -to a 
plurality of parts from a heater, the first thermistor 309 for 
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sensing the temperature of the thin film heater 308, a ceramic 
substrate 307 for aligning the optical output /wavelength 
monitor 300 together with the laser source 301 and a second 
thermistor 312 for sensing the temperature of the ceramic 
5 substrate 307. Herein, the flat 306 has two patterns on both 
surfaces of which one is used for aligning the plurality of 
parts in the optical output/wavelength monitor 300 and the 
other is used for processing an electric signal. 

Meanwhile, since the first and the second metal-patterned 

10 ceramic mounts 310, 311 are relatively longer than the etalon 
304 in comparison with the first embodiment, there is a space, 
i.e., an air-filled layer, between the etalon 304 and the 
ceramic substrate 307 so that the etalon 304 is thermally 
isolated from the ceramic substrate 307. In addition, the 

15 optical output/wavelength monitor 300 has a bridge-shaped 
structure to thereby minimize the heat conducted from the 
heater 308 to the ceramic substrate 307 and to minimize a 
power consumption of the heater 308. 

The optical output /wavelength monitor 300 having the 

20 integrated structure uses a total laser beam collimated by 
means of the - collimator 302 for monitoring the optical 
output /wavelength. Alternatively, the laser beam outputted 
from the collimator 302 is divided into two portions thereof 
by virtue of a supplementary beam splitter so that a divided 

25 one portion is used for the optical output /wavelength monitor 
300 and the other is used for the optical transmission. At 
this time, the optical output /wavelength monitor 300 is 
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disposed in a rear of the divided one portion of the laser 
beam for monitoring. 

A mechanism of the system for monitoring the optical 
output/wavelength of the present invention is more illustrated 
as followings. 

To begin with, in case the second thermistor 312 is 
assembled on the ceramic substrate 307 with the laser source 
301 and the wavelength stabilizer 300, the second thermistor 
312 and the TEC controller 330 for controlling the TEC make 
the laser source 301 and the ceramic substrate 307 have a 
constant temperature . 

In the optical output/wavelength monitor 300 which is 
attached on the ceramic substrate 307, the heater 308 and the 
first thermistor 309 are connected to the temperature 
controller 320. The temperature controller 320 controls a 
power 373 applied to the heater 308 in order that the 
transmission characteristic of the etalon 304 may be fixed to 
a predetermined temperature range to monitor an ITU-channel 
wavelength for the wavelength division multiplexing (WDM) 
system. As a result, the present invention provides a 
calibration method for calibrating a transmission 
characteristic error of the etalon 304, which is incurred by 
alignment mismatch between the laser source 301 and the etalon 
304 during an optical alignment or an assembly of the module. 
Therefore, it is possible to monitor wavelength for a 
plurality of channels. 

Meanwhile, the optical output signal 371 monitored at the 
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first photodiode 303 and the wavelength signal 372 monitored 
at the second photodiode 305 are compared each other at the 
comparator 360, to thereby output a compared signal 372. The 
compared signal 372 is inputted into the microprocessor 340 
5 and is compared with a preset value. Herein, if there is any 
variation between the compared signal 372 and the preset 
value, the input current or the temperature of a light source 
is adjusted by the laser source controller 350 so that the 
light source has a uniform wavelength. At this time, the 

10 light source may be the laser source 301 which is integrated 
in a single module or may be an exterior light source out of 
the module in which the incident light is transmitted into the 
module by means of an optical fiber. Alternatively, it is 
possible to keep the wavelength to be uniform by controlling 

15 the temperature of the light source by virtue of the TEC 
controller 330. 

The optical output /wavelength monitor 300 for use in the 
optical output/wavelength system can be substituted for the 
other ones having different structures which will be described 

20 in Figs. 4 and 5. Moreover, while the ceramic substrate 307 
is disposed on the TEC in the drawing, it can be supposed to 
be a package substrate exposed to an external temperature 
variation. In this case, the TEC controller 330 becomes only 
the temperature monitor for monitoring the temperature of the 

25 ceramic substrate 307 by means of the second thermistor 312. 
Concurrently, the above temperature monitor can be used for 
controlling the temperature controller 320 to calibrate a 
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minute temperature difference of the etalon 304 in virtue of 
the microprocessor 340. 

Referring to Fig. 4, there is shown a schematic view 
setting forth an apparatus 400 for monitoring an optical 
5 output/wavelength in accordance with a second preferred 
embodiment of the present invention. In the second 

embodiment, the optical output /wavelength monitor is disposed 
on the TEC together with the laser source. 

In Fig. 4, the apparatus 400 for monitoring the optical 

10 output/wavelength includes a laser source 401, a collimator 
402 for adjusting a divergence angle of a laser beam generated 
at the laser source 401, a first photodiode 403 for monitoring 
an output intensity of the laser beam outputted from the 
collimator 402, an etalon 404 for filtering the laser beam 

15 outputted from the collimator 402, a second photodiode 405 for 
monitoring the wavelength outputted from the etalon 404, a 
first metal-patterned ceramic mount 407 where the first 
photodiode 403 is attached, a second metal-patterned ceramic 
mount 408 where the second photodiode 405 is attached, a thin 

20 film heater 409 for varying the temperature of the etalon 404, 
a thermistor 410 for sensing the temperature of the thin film 
heater 408, a ceramic substrate 406 for aligning the apparatus 
400 for monitoring the optical output /wavelength with the 
laser source 401. 

25 In the second embodiment, the first and the second 

photodiode 403, 405, the first and the second metal-patterned 
ceramic mount 407, 408 and the etalon 404 are wholly formed on 



16 



the ceramic substrate 406 as an integrated structure. The thin 
film heater 409 and the thermistor 410 are disposed on the 
etalon 404 for controlling the temperature of the etalon 404. 
That is, the temperature of the etalon 404 is dependent upon 
5 the temperature of the TEC so that the transmission 
characteristic of the etalon 404 is determined by means of the 
temperature difference between an upper portion of the etalon 
404 and a lower portion thereof and the temperature of a 
central portion thereof. 

10 Meanwhile, the apparatus 400 for monitoring the optical 

output/wavelength having the integrated structure uses a total 
laser beam collimated by means of the collimator 402 for 
monitoring the optical output/wavelength. Alternatively, the 
laser beam outputted from the collimator 402 is divided into 

15 two portions thereof by virtue of the beam splitter so that a 
divided one portion is used for the optical output /wavelength 
monitor 400 and the other is used for the optical 
transmission. At this time, the apparatus 400 for monitoring 
the optical output /wavelength is disposed in a rear of the 

20 divided one portion of the laser beam for monitoring. 

Referring to Figs. 5A and 5B, there are shown schematic 
views setting forth an apparatus 500 for monitoring an optical 
output/wavelength monitor in accordance with a third preferred 
embodiment of the present invention. The inventive apparatus 

25 500 can be used for an interior of the system for monitoring 
the optical output /wavelength and simultaneously can be used 
as an exterior part separated from the system. 
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In Fig. 5A, the apparatus 500 for monitoring the optical 
output/wavelength includes a laser source 501, a collimator 
502 for adjusting a divergence angle of a laser beam generated 
. at the laser source 501, a first photodiode 503 for monitoring 
5 an output intensity of the laser beam outputted from the 
collimator 502, an etalon 504 for filtering the laser beam 
outputted from the collimator 502, a second photodiode 505 for 
monitoring the wavelength outputted from the etalon 504, a 
first metal-patterned ceramic mount 507 where the first 

10 photodiode 503 is attached, a second metal-patterned ceramic 
mount 508 where the second photodiode 505 is attached, a thin 
film heater 509 for varying the temperature of the etalon 504, 
a first thermistor 510 for sensing the temperature of the thin 
film heater 509, a ceramic substrate 506 for aligning the 

15 apparatus 500 for monitoring the optical output/wavelength 
together with the laser source 501 and a C typed metal block 
for heat conduction over the whole etalon 504 . 

The more detail description for the C typed metal block 
is illustrated as referred to Fig. 5B. In Fig. 5B, the etalon 

20 504 is assembled with the C typed metal block such a shape 
that embraces the etalon 504. Between the etalon 504 and the 
ceramic substrate 506, there is the thin film heater 509. 
Herein, the ceramic substrate 506 is fabricated using a 
predetermined material which can minimize heat conduction. 

25 Accordingly, the temperature of the etalon 504 is independent 
on a condition of the exterior temperature. 

Meanwhile, the apparatus 500 for monitoring the optical 
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output/wavelength having the integrated structure uses a total 
laser beam collimated by means of the collimator 502for 
monitoring the optical output /wavelength . Alternatively, the 
laser beam outputted from the collimator 502 is divided into 
5 two portions thereof by virtue of the beam splitter so that a 
divided one portion is used for monitoring the optical 
output/wavelength and the other is used for the optical 
transmission. At this time, the optical output /wavelength 
monitor 500 is disposed in a rear of the divided one portion 

10 of the laser beam for monitoring. 

Referring to Fig. 6, there are shown graphs setting forth 
a spectrum characteristic of the optical output /wavelength 
monitoring system in accordance with the present invention. 

In Fig. 6, denotations of 601, 602 represent a target WDM 

15 wavelength channel and a wavelength-monitored spectrum, 
respectively. Furthermore, denotations of 603 and 604 

represent a first and a second calibration spectrum with 
respect to the target WDM wavelength 601. 

In general, in order to stabilize the wavelength across a 

20 broad bandwidth, the target wavelength is disposed in a 
central portion between a left slope and a right slope of the 
transmission spectrum of the etalon. However, in a 

calibration process by means of the temperature controller, 
the left slope or the right slope of the transmission spectrum 

25 is selectively utilized, to thereby minimize the temperature 
variation. That is, in case of coinciding the left slope of 
the wavelength monitoring spectrum 602 with the target 
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spectrum 601, it is necessary to make use of the second 
calibration spectrum 604. On the contrary, in case of 
coinciding the right slope of the wavelength monitoring 
spectrum 602 with the target spectrum 601, the first 
5 calibration spectrum 603 utilized for calibration so that it 
is possible to control the wavelength despite small change of 
the temperature. This is an effective method for reducing the 
power consumption by minimizing a temperature change when the 
apparatus for monitoring the optical output /wavelength is 
10 integrated- into a temperature control device together with the 
laser source. 

As described above, the inventive system for monitoring 
the optical output /wavelength provides an advantage that it is 
possible to miniaturize the system device without a 

15 . supplementary use of a grating prism or a beam splitter 
because the first photodiode enables to split the laser beam 
and simultaneously monitors the optical output. 

Additionally, since the first and the second photodiodes 
and etalon are assembled as the integrated structure by means 

20 of the metal-patterned ceramic, mounts, a minute optical 
alignment can be achieved with ease. 

Furthermore, it is possible to calibrate the minute error 
during the optical alignment by controlling the temperature of 
the etalon in virtue of the thin film heater and the 

25 thermistor. In this case, the apparatus for monitoring the 
optical output/wavelength is structured to minimize the power 
consumption of the thin film heater, as aforementioned. 
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Moreover, the inventive apparatus for monitoring the 
optical output/wavelength can be integrated in one optical 
module with the light source device and alternatively it can 
be fabricated separately from the optical module. 
5 While the present invention has been described with 

respect to the particular embodiments, it will be apparent to 
those skilled in the art that various changes and 
modifications may be made without departing from the scope of 
the invention as defined in the following claims. 
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